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AUTOMAnCMENU ITEM SEQUENCING METHOD 5 . "v^^ 

..... . ; . iiS^A^ -,'>V- ..: 

I Hield of the Inventioin 



This invention relates generally to electronic devices^indudiilg 
portable paging receiv€rs> having a plurality of user selectable operating 




./ .modes..:- • PU- . •■- :■ :'^-^^Mft$:\-\ ; ' •'f'^^'MAf^^ 



10 . Background of the Invention 




As die complexity of electronic devices increases^ 
user selectable operating modes of the devices correspondingly increases. 
For miniature electronic devices such as portable paging receivers, 
15 providing a convenient method for rapid selection of most desired 

operating modes becomes difficult. This is^ due in part to ttie miniature ' 
.size of Ihe device;'./; " 

For example/ common prior art pagers had only a few operating 
modes'such as "read", -protect^ and "delete". Presenting a predetermined ; 
20 sequence of menu items for selection of these few mode$ proved tfivisiL ^ S- \ ^'W^ ^ 
However, with the advent of improved microcomputers wiA increased 
. membry for use in these devices, ti\e number of possa>le operating modes 
has iiiareased to a dozen or znoxe. The modes imty now inc^ f|^ ^ Ur& 

"protects "set alert vohixne", "erase", "off, "set alarm", ""aet alert #4 
25 melody", "auto/manual power", "set auto power time", "set time of d^^ ^ v 
"set read mode", and "chronograph". However, mode selection tools ^ ? 

t3rpically available to PCsLusers , such as a liarge graphic monitor, a fiill S ; 

alpha key board and a mouse, are not available to users of sudi miniature : i\ ;|||^: iv^ 
electnmic devices. Thus,^ the methods used on a PC to select op^^ 
30 modes may not readily adapt to miniature df^ 



i^Ettiire' of :the^dteyice tfue'size>of ttie ^spl&y: anc£.thi&-nijanber and' type^ok- - ' ^^^^^S^S 
user controls are limited. For example; » typicaf display may be kss ttiatv "^W^^^"^-^ 



two square inches or twelve and a half square centimeters and tfie device 



may have only a few switches and no mouse. On such a miniati^e dfevftk; ^^l^-^v^ 
35' nienu itenis allowing ttie user to sel^^^ 
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predetermined sequence. The user then navigates sequentially through 
the sequence of menu items to select the desired operating, mode. 4% . ^ -sp^ 
A problem arises when one user desires a certain set of operating : #5lfi 




modes which are different from those of another user. . Attempting to 'M^MS 
5 solve this problem witii a predetermined sequence of menu items cannot 
not satisfy all users of the devices. For example, a first user may frequently 
use the device's chronograph mode for timing sporting events, and thus 
would prefer to have tfie menu item corresponding to the chronograph 
mode occur early in the sequence of meiiu items. On the other hand> 

id another, user with many appointments may prefer to use tiie device-s 

alarm modes while having little or no tise for the device's chronograph : 
functions. This user would prefer to have menu items corresponding to 
the device's alarm functions occur early in the sequence of menu items 
while having the chronograph menu item occur last in tfie sequence of 

15 menu items.. Consequentiy,^ it is not possible to design a piedetermined 
sequence of menu items capable of satisfsnng both users. 

Thus, what is needed is a method for adjtisting; tiie seq^ 
menu items on an electronic device to correspond to the way die usier uses 
flie device. 



Brief Summary of the Invention 



In a portable information, display device having a plurality of . . 
operating modes and a corre^onding plurality of menu items, a^method 
25 of providing for seliection by a user of the device of one of tfie plurality 
menu items comprises tfie steps of monitoring selection by the- user of 
each of the pltirality of operating modes, and selecting a first mienu item 
from the pltirality of menu items in response to said step of monitoring. 



Briielll>escriptipnrpf the'Diawingr . ''■^^■h : ^^"^^^ 



FIG. 1 shows front view of a device operating in^accordi with the 
preferred' embodiment of tfie present invention. -i^ c_ - 

35- . HGw. 2 shpws:a-tablie of menu items in^ac^ ■ 

einbodiment-of die piresent inventibnv ^ I r " ^^^^fel t fer V L t^^';> 
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FIG. 3 is a flowchart representing the operation of the mode 
selection aspects of the pager in accord with the preferred embodiment of 
tfie present invention. ^ i^feS : ..^^^^ 

FIG. 4 shows a flowchart of the user selectable set default operation 
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in accord with the preferred embodiment of the present inventibn. 

FIG. 5 shows at firont view of a devide operating in accord with ah 
alternate embodiment of the present invention. -rl^ ^i* :^? - . i i^^t^ : 
FIG. 6 shows a table of menu items in accord with tiie alternate SfeS : 
embodiment of the present ihveittion. ?^ F - ^^H^ ^ 

FIG. 7 is a flowchart representing the operation of the mod^ 
selection aspects of the pager in accord witii title alternate embodiment of 
tfie present inventidn. 



15 



I>etailedi Description of the Invention 
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35: 



FIGj: 1 shows a firont view of a device 20 operating in accord with tile 
preferred ^nbbdiment of the present invention. The paging; device has a 
display aroa 22 for communicating message information to the usier. The 
display area is preferably comprised of a dispkiy means such as a liquid ? 
Crystal Dispky (LGHD). I>isp^y area 22 has a pagCT status display aiea 24 for 
indicating various statuses of the pager. For example, the status area 
indicates time stamp inf6rmation> out of range, auto-on off, as wejQ as aleft 
type and: alarm statuses. Display area 22 iEdiso has a graphic display area 26 
w^luch is capable of display!^ Graphic 
display 26 may be used for displaying message information received by ttie 
pager as well as menu items for mode isetection of the pager, PagiEr 20 also 
has a mode switch 28 and a select switch 30 which are piefeiably push 'C%^ 
button switches. These switches enable the user to control the opaation 
of the pager, induding, tire; viewing of a mode selection ineiman^ ^ J^ '^^^f 
selisctibx^ of operaitihg incK^ - 

' FIG. 2 shows a table of menu items in accord^ wilb the pxefibzxed* r/^: 
embo^merit of the present invention. The table includes a pluralify 
operating modies and a corresponding plurality of menu items. Column 
40^ is at list of menu items from which the user may select an op^ting ; / ^^iS 4 



mode of die pager; In the preferred embodiment, the symbol 
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corresponding to the menu item displayed on graphic display 26 is the 
smtie as the text contained in colimm 40. In alternate embodiments, the 
symbol coiild be a forei^ language equivalent of the text or a; 
representative icon. Column 42 represents Ae diefault priority assigned to 
5 each menu item which indicates an imtial sequence of the menu item. 
Column 44 represents the number of times a user has selected a particular 
operating mode of flie pager. Column 46 represents the priority of tfie 
menu item in the sequence that it will be displayed in display area 26i As 
will be explained with reference to HG. 3, the priority is function of botii 

10 the default 42 and frequency 44 columns. 

The operating modes of coltonn 40 are. typic^^ The read 

messages mode aHbws the user to view messages received' by the pager. 
The protect messages mode allows die iiser to prevent seliected messages 
from being deleted^ The set aliert volume mode allows the user to set tiie 

15 SPL level of the alert induc^g silent mode and vibratory alerts. The erase 
messages mode allows the user to delete unwanted messages from the ' . 
memory of the pager. The power off mode allows Jfae user to .manually 
switch the pager off. The set alarm mode allows the: usct: set the time that 
an alarm will sound. The set melody alert allows tive user t6 choose from^ 

20 a set of predieterinined alert melodic. The auto/manualr power mode 
allows the iiser to enable or disable the automatic time of day on/off 
functions. set auto power time mode enable the user to set the time at 
which the pager will^ automatically turn off or oil. The set turie of d% 
mode aHbws the user to set tfie pager's time of day dbdc The set read! ; 

25 mode allows the user select the manner in which- a message wiB be: - 
displayed, for example;, line scrolling or ch^ The ri 

chronograph mode allows the user to operate the stop watch functions of - 
. the pager. And> the set default mode allows tfie user to set the default 
values 42 of: 1^ menu items 4^^^^ V : ? 

30 HQ 3= is> a flowchart representing, the operation- o£'tiie modb^ 

' selectioxi) aspects; of pager in accprdt wi^^ the\prefeired^ einbod£b^^ of ^ie^ 
present invention. In tifte idlfe state 50;. display 22?.is dis^Iky^ d^tdt: . 
information such as the time of day in graphic display* area^ 26- and^ pager 
status displky area^ 24. Ixt alternate embodiments the idle state display may 

35 be a set o£ dashes or a blank disp^^ 

This dispkiy is nudhtsuned until; a ;first operation by' the user of pres^ng, 




WO95/1902fr 



i 



10; 



15 



20 



25 



3d.>. 



35- 




mode switch 28, step 52. In step 54, the highest priority menu item is 
selected. Referring to FIG. 2, colimm 46 shows that the "read messages 
menu item has the high^ priority/ a priority of one. Thus, the first menu 
item is selected in response to its priority. Then, step 56 displays in display 
area 26 the symbol corresponding to the selected menu item. Referring to 
column 40, the symbol- is the text "READ MESSAGES", alternately;;a 4 
foreign language equivalients or icon cotild be displayed. Steps 60 and 61^ 
wait for subsequent operations by the user of either pressing the select 
switch 30 or tile mode switdi 28. Note that if neither of ti\e switches are ^ 
pressed after a predetermined time, the program returns to step 50 (not 
shown). K the modie switch is pressed, step 64 seliects Ihe next highest 
priority menu item> and step 56 displays; its corresponding syxnboL 
Referring to FIG. 2, the "protect messages" mode has the next highest 
priority of two. Then tiie graphic display area 26 will change from "READ; 
MESSAGES" to TROTECT MESSAGES". By these steps, a user is able to 
scroll down the list of menu items of column 40 in sequence with each 
press of. the mode switch, the sequence of menu items is determined' by 
^e priority ratinjg; in colunm 46. Note> the sequence loops back to the 
highest priority memi item after the lowest priority nierui item is; 
displayed (not shown); ■ 

If the user presses the select switch 30, step 60 of HG 3, then the 
frequency, column 44, of the mode corresponding to tiie displayed menu 
item will be incremented^ This corresponds to monitoring ihe selection of 
by the user of the plurality of operating modes. Note, if a« frequency || 
counter overflows,, all- coimters can adjusted by dividitig the values ixi ^e 
frequency cotmters by two (not shown). Then step 68 re-pridritizes the 
menu items base upon Ae frequency of selection of each menu item, 
wherein the highest frequency of selection receives the highest priority - " ^ 
and the lowest frequency of selection receives tiie lowest priority. If 
however aoiy two'finequehcies are substantia ^ 
re^pribritizesf the suBstm equals menu items according tor t^ def^i^ 
v^ues. Siibstanlially' equal cotild be any value and may include a menu 
items having frequencies within 5% of each other. Altematel^; at 
hysterisis variable could be included to prevent menu items having 
substantially equal freqjuendes and selected at substantially eqiial rates 



4 
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re-prioritization, step 74 changes the operating mode of the pager to "^^ 
correspond to tfie menu item which was displayed when die select button 
was pressed at step 60. Then, step 76 perfbnns ^e selected mode. | 
The rerpripritization aspects of the invention with respect to step 68 

. 5 have the advantage of placing the menu items of the most frequently 
selected modes at the top of tfie list of menu items. Thus, the iiser is 
presented first with the m^u items which the user is most likely to want 
to invoke. For example, the user of the pager having a priority according: 
to HG. 2 frequently reads, protects and erases messages^^ 

10 volume. This, refliects. someone who would use a pager primarily for its 
messaging characteristics. Note, ttiis user less 6»]uently uses thj^ alarm 
dock functions and inft^quently uses , the Thus, 
an new and unused pager begins with a default sequence of menu items, 
and after a time,: Ae pager monitora .t^ 

15 presents the menu items in a sequence cus to the particular user. 

Odier users may have more use for the alarm functions while still 6d\efs 
may have more lise for the chronograph functions. After a time, eadt of 
diese users wijl ha ve a customized menu selection sequence witii eiflier / 
the alarm or chronograph functions occurring earlier in the menu/ 

20 selection sequence^ 

The re-prioritization aspects with respect to steps 7^^^ 
the probliem 6£ prioritizing menu iteins.haym 

frequency. For examp|ie ahd with teference to FIG. 2; wiiile the frequency : 

of the "erase messages" is sUgJtitiy 
25: messages", their frequencies are nevertheless substantially equal' because 

they are within five percent of each otiier. Consequently, the de^ult f ^ , 

column gives the; "read messages" a higher priority even though its 
; frequency is the lower of the two; . Thus, tiie priority of these two- is a 

fiinctidh of both the frequency and; the default columns: Furthennoije,, 
30; step' 70 antf 72 caiv prevent rapid changing of tfie* seqiaence menu itemsv 

wMidi have substahtiaUy the' same' freq^ 

substantially die same rate.: This= may beiaccomplished with^ the \ • ^^rjA 
afprementionedl hysteresis^ . t 
Still further, when a user receives a new pager,, it willlbe . A : 

35 programmed witfi- a predietennined diefat^ Dst, column 42l. Also;' tite ^ 

fEequencies of^tiiie menu; items, ccduix^ /-^^(^ 
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predetermined initial values. If predetermined initial values were i^ed, 
the frequency of the lowest default menu item (iset default), could be set to 
five, with frequency increasing by five witii eadi increa^ tiius 
giving tiie highest value defeult (read messages) an initial frequency 
setting of eighty. The predetermined initial values may be fectory set or 
reset by a user initialed operation. . ; . . . W . 

FIG. 4 shows a flowchart of the user selectable set defatilt operation 
in accord with the preferred embodiment of the present inventiort. The 
flow chart is entered at step 80^ from step 76 of FIG. 2, if this mode is 
selected^ Step 82 dien selects the highest priority menu item and step 84 
cKsplays die symbol corresponding to the selected menu item. If select i^ 
pressed; step 86, then die defeult value of the selected menu item is 
decremented, step 88, and defaiilt value of tfie lioii^selected meiiu item is 
incremented. This has the effect of advancing a sdiected menu item up 
die default list If the mode switch is pressed, step 92, tiien die next 
highest priority menu itern is selected^ step 94. Step 96 exits if there have 
beezi no switch presses within a predetermined time, alternately step 84 
displays die selected menu item. - • - 

The flowchart of FIG. 4 shows how a user may set the defeult value 
of each menu item. In an alternate embodiment wh^ the frequency 
coltunn 44, and die frequency re-prioritization aspects steps 66 and 68 are 
eliminated, die flowchart of FIG. 4 gives die advantage of allowing the 
user to coniplietely select the sequehce of menu items displayed on die 
pagCT. -..r^o . . ; .||;^, - r ; 'tr " ' f' 

FIG. 5 shows a front view of a pager 20 opierating ixi accord widi aii 
alternate embodiment of the preset invention. Items 20/ 22, 28 and 30: '^^'■'J^'M 
have the same fimction as idieritiGally numbered ite^ ^rr^"^^ 
graphic display area 126 corresponds to display area 26 of FIG. 1 but it has ^ ) K 

been expandied to indude siibstaiitiaUy^^^^^ Rulhermore^/jroas |^ 

of twelve iccnts, l-t iq 1-12 are idimtified withih displ^ ai^ 22. The^ twelve i j : iB 

icons^oDn^ondltaiB^^ .r'^^^p^:^^^" ^'' ■-'^^^^ 'I^^PP^'P^^^M 

FIG. 6' shows a table of menu items in accord with^ the alternate ■ 
embodiment of the present invention. Column 140 is a list of m.enu: items 
froxn which the user may seliect an op>erating mode of the pager. CbluninV 
142 r^resients the* defriult priority assigned to each menu item which? v 
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indicative of the menu item. For example M of FIG. 5 correspond to a 
icon of priority default 4, column 142^ which is the set alert volume menu 
item. The icon corresponding to the set aliert volume could^ be a f . 

transducer with lines indicating variable volume' lievels.^ Sinularly, other 
5 menu items cotdd have other icons commonly understood^ to represent 
tfie corresponding operating mode. Cohimn 144 correspond^ to coluxrm 44 
of FIG. 2 and^ lepresehte tiw number of times a user has si^^ 
partiailar operating mode of the pager.. Golimuv 146 corresponds to : 
column 46 of FIG. 2 and^ represents Ihe pnoriiy of tfie menu item as it wiU 
10 be displayed^ ill displiEiy:^ 
nGlZisaflowch 

seliection aspects of pager in accord w^ . 

present invention. Steps 50 to 52 and 60 to 76 correspond to identically 

numbered st^s of HGl 3. The operation is diff^^ 
15 placing icons wittiiri display area 126. Step 154 di^Ia}^?^ icon symbols 

according, to the priority of the corresponding menu itemJ: Then step 156 

selects title: highest priority menu itdn. Step l^^ hig^g^ts^ j^^^^ 

menu item^ This may be done by undiblihihg, of flashing the selected 

menu item^. Siirular to the flbwchait of FIG. 3> mm 
20 highlighted by pressing of the mode switch 28/ aiuJ modles aie^ selected and 

lei-pnorilizedby pressing de select switch 3^^ 

The aUemate embodiment has the* advantajge of: diisplaying a menu' 

of ai multq^licity of icons/ for mode setection> of the pager; wherein; the; 

siequence of menu items is automatically^ customized' based! upon^ tfie usage 
25 habits of tfie user. For example, flte menu item: icon corresponding, to^ the 

most frequency selected^ mode (read mesisages); iis in the upper lieft portion 

of display ^Mea 126>. witiv the iiext 

messages); munediately to: its . right, aiid^ so^ ont in^ sequence^ imtil^ the lipwest' 
prioritjrimehu il^^ (diiX3ru>gniph) iS: in^ the* lowd? left portion "1 
. 30' diisplayraxea\126;: ; ' :.-Xl:^IV - '. d 

. ^ Tiiusj what isiprdvidedris; a^pluiradi^ of s^tho^: fo^^^ ! 
adjustmgiihe seq^ence^ of menu items oh- ait efe<±roiuc device basecf uponf 
tifte way/ tfie. user uses> the dievice.* 
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an information display device having a plurality of operating 
modes and a corresponding plurality of menu items^ a methbd^bf 
5 providing for s^ection by a user of tfie device of one of the plursdity menu 
- items comprises the stepis o£ t , r - \r :fy-y:'-:0^.s^ 

monitoring selection by the user of the pluraliiy of operating 
modies;-and. *. • - * ^^^x^' ' f"-;"^'-'-^^^''":- ' - 

seliecting a first menu item from the plurality of menu items in * 
JO' response to said step of monitoiing. ^ 



2^. The nietiiod according to diaim 1 further coinptising tke^^^g^ oft 
displaying a first sjnmbol indicative of Ae fii^im 
display meanis m response to a first opieration by ttie iiser; aiid' 
15 sheeting a fiist operating mode of the pli^^ 

corresponding to the first menu item in response to a second operation by 
tibeusa^: * •■■ ^ \- - ' - ■.. .-..l.... 



; 3C The method laccoMing to diedm' 1 wherein isaid' step of selecting 
20: further comprises the stejps oft ^ ? : 

: determining; in response to said siep of monitoring, a first / 
operating: mode to be a most fi^equendy selected' operating from the 
*^ghirsdit|y;of operating; niodes; and"^ -/-^fe^jp'^^^^^ ■ : 

' dejtermihing; tiile first menu- itimi tb^^ th^ first oiperating 

mode.' . ' • -Tr- • ^ . '. " l^v..^-* - ■ - /' 



25 



30) 



* The method according to didin S wherein said^ 
fiirdier comprises die st^^ oft >l .t^nJ:^? i V 

determining^ in response to said^step of monitoring, a second 
operating, mode; td^ be a second^ mds^ifrequiendy s^ bperatmg mode 

'^ determinmg/a^ second menu . - 



opneratihg; miode; 



SI- ^^^^ 
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5. The method according to daim 4 furtfier comprising die step^f: 
displaying a first symbol indicative of the first menu item on a '^'^^''A 




display means in response to a first operation by the user; and either 

selecting the first operating mode in response to a second operation 
by the user; or 

displaying a second symbol indicative of the second menu item oii 
the display means in response to a third operation by the user; and 

selecting the second operating^ mode in response to a fourth 
operation by tiie user. 



15 



20 



25 



6- The method according tO: disuxn 4 wherein if the most and the \ 
second most frequentiy selected operating modes have a substantially : 
eqiiad frequency of seliection, then the method further comprises tiie stepv 

of:^ ; . *. . 

selecting the first and second' menu items* in response to a V 
predetermined prioritization of tiie first and second menu items. ' 

7. The method according to daim 6 tiie predetermined 
prioriti2atk)n is determined by the user and tiie- plurality of operating 
modes indudes: read pages; protect pages; set alert; erase messages; ppWer 
off; set ailarm; set alerts; enable auto on-off; set auto on-offc set time; set 
^ad mode; and chronograph:. '-^^ 



8. The method according to daim 1 wherein the portable 
information display device indudes a selective call paging receiver; 




a. 
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9. In an information display device having a plurality of operating 
modes and a corresponding plurality of menu items, a method of 
providing for selection by a user of tiie device of one of the plurality of 
menu items comprises die steps of: : \ 

monitbring iselection by die^user of the plurality of operating 
■modes;; £^i:'' 

assigning a priority to each of the plurality of menu items in 
response to said step of monitoring, said assigning tanging from, a highest 
priority menu item to a lowest priority mdiu item;. . ?^ ; . 



10, The method according, to daim 9 Wheieiii 

said step of moxiitbring furUier comprises the stq> of determihing a 
frequezlcy of selection of eadt of the plurality of operating modes,, and 

said step of assigning further com:prises~the step of assigning the 
priority to each of the plurality of menu items in r^ponse to the firequiency 
of selection; stnd ^ ' ^ ' 

wherein^ the highest priority menu item is assigned in response to a 
most frequently selteted operating mode and the lowest priority menu 
item is seliected in response; to a least firequehtiy seliected operating niod^. 

n. The method according to daim 10 wherein if at least two of the 
operating modes have a substantially similar frequency of selection^ tfien 
said step of assigimig further comprises the step of assigning die: priority iiv 
response, to ai pr^^efermihed^prioritization of eadl of tiie jat feast f^d^ 
operating' mod^L' 'J'^' " . " ' ' . ' 




12. The method according, to daim 9 furtfier coinprising the step of, ^ 
in respox\se to a first operatioii by die user, displa5nhg on a diisplay^ mean^ a - ' ; 
plural%. of symbol^ corresponding, to the plurality of menur it^ns in av " 
sequence corresponding^ the priority of eadi\ o£ the piuzatit^ o£ mehw r 
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13. The method' according to daixh' 12 wherein each symbol of the 
plurality of syrnbob corresponds tO' an icon indicative p£ each of the 
plmality of menu items, and wherein the plurality of isymbols are 
arranged on- the display means, and the symbol corresponding: to tiie 
highest priority menu item is in an tipper left most position of the 
plurality of symbols.. * V ^ ^ 



14- The metfiod according to daim 12 further comprising the step of 
Id selectin^ a-fbrst operating mod^ c^ 

priority mode selikHocb 



15r 



20^ 



15. In an information display device having a pltirality of operating 
modes and a correisponding plurality of menu items, a method^ of - 
providing for selection by a user of the device of one of tfie plurality of 
menu items comprisies t£ie steps o£:- - 

assigning, a^pribri^ to each of the plurafity of mmu^ iteixi^ 
re^onse to a pIuraH^ ofopierati 

(fisplayihg eadi^ of the plurality . of menu items ixv a^ sequence 
corresponding toi^ the prii^^ a |^ 
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